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Ktauzoo, Sot. of Michisui, Uotad SotB of J^fJ** SSfte SSl by 
"""t^ nresent invention relates to methods of ensuring the regularity of menses of 

acid to conform to the following structure: 
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The PGF-tvrx prostaglandins are characterized by the presence of the hydroryl 
erouow tf* sSSfifcTdie cydopemane ring. The designation PGF,. shows the 25 
B™"* 5 ~ ™" „,%vl hv<lroxv i at the 5-POsition. Various other members of the PGF- 
£?ES£ SKSleJa^eT or in terms of their re^ship 

S?PGF Sustrative thereof are PGF ; , or 7 - [3*5. - dihydroxy -2 - ^- hydroxy 
?- , ocww i - cydopentyll - 5 - heptenoic acid, PGF„ or 7 - (3«,5« - ^d"**!* - 

bSdroxv - U - ocndienyl) - cjdopentyl] - 5 - heptenoic aad, and ffgdro.POPu 30 
or 7^3- - dihy^xy -2 - (3 - Mroxy.- ocryl) '!^^SS^S^ 
Setails o ' preparations from available materials ait ^ disclosed for Ahydro PGF^ 
PGF,., and PGF* in Biochimica and Biophysica Acta, 84, 707 (1964), and for 



6 C 



1,285,371 



Weeks, Pharmacological 



PGF. is U S. Patent No. 3,069322. Bergstrom, Orison and W< 
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. . v ;c rw rH or trans CH = CH and botb Y and Z are CHiCHii X is trans 
ST?!? Y ^^ = CTandZ isCH : CH : or cis CH=CH; » is 0, 1 or 2 and n 
STi? ol o?u %n TrCof wherein the or each acyl radical is that : d al Mg- 

~S ri. ethane or similar diarohydrocarbons as in U.S. Patent No. 

BS&se Lwj*.*t sss 

^^reidarirVti menses can be ensured by the methods of invention even if the 
The rcg^^ 0I J^ n ~^ 1 ^ jrius pregnancy of a female mammal 
.tt'StSd^a mSe^t £ ih^uent » ovation* prevented by admini- 
^sy^SStyt^e Smmal on or^or more octaaons subsequent to exposure 

^^^^r^rX^ are those having 
the general formulae: — 




and 
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R 2° H ^(CH 2 ) 5 ^CH 5 

H % 0R 2 

Ill 

wherein R, is hydrogen, alkyl of 1 to 8 carbon atoms inclusive, or a pharmacologically 
acceptable cation, R 2 and R 3 are hydrogen or alkanoyl of 1 to 8 carbon atoms inclu- 
sive with the proviso that when R s is alkanoyl, R_> is also alkanoyl, m is zero or 2, 
5 and X, Y and Z are — CHiCH; — , or X is trans — CH = CH — , Y is cis— CH = CH— , 5 
and Z is — CH 2 CHz— or cis — CH - CH— . 

When R 2 and R 3 in a compound of Formula II or III ire both alkanoyl they can 
be the same or different. 

These compounds of Formulae II and III and the preparation thereof are des- 
10 cribed and claimed in our copending Application No. 8645/72 (Serial No. 1285372). 10 

Examples of alkyl of 1 to 8 carbon atoms arc methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, and isomeric forms thereof. 

Examples of alkanoyl of 1 to S carbon atoms, inclusive are formyl, acetyl, pro- 
pionyl, butyryl, valeryl, hcxanoyl, heptanoyl, octanoyl, and isomeric forms thereof. 
15 Pharmacologically acceptable cations within die scope of R, in formulas II and 15 

III are quaternary ammonium ions or the cauonic form of a metal, ammonia, or an 
amine. 

Especially preferred metal cations are those derived from the alkali metals, e.g., 
lithium, sodium, and potassium, and from the alkaline earth metals, e.g., magnesium 

20 and calcium, although cationic forms of other metals, e.g., aluminium, zinc, and iron, 20 
are also within the scope of Ri. 

Pharmacologically acceptable am : ^ cations within the scope of R, in formulas 
II and III are those derived from p . secondary, or tertiary amines. Examples of 
suitable amines arc methylamine, dimsthylamtne, trimethylaminc, ethylamine, dibutyl- 

25 amine, triisopropylamine, N-methylhexylamine, decylamine, dodecylamine, allyiamine, 25 
crotylamine, cyclopentylamine, dicyclohexytamine, benzylamine, dibenzylamine, o- 
phenylethylamine, S-phenylethylamine, ethylenediamine, diethylenetriamine, and like 
aliphatic, cycloaliphatic, and aralipharic amines containing up to and including about 
18 carbon atoms, as well as heterocyclic amines, e.g., piperidine, morpholine, pyrroli- 

30 dine, piperazine, and lowcr-alkyi derivatives thereof, e.g., 1-methylpipCTidine, 4-ethyl- 30 
morpholine, 1-isopropylpyrrolidine, 2-methylpyrrolidine, 1 ,4-dimethylpiperazine, and 
2-methylpiperidine, as weU as amines containing water-solubilizing or hydrophilic 
groups, e.g., mono-, di-, and triethanolamine, ethyldiethanolamine, N-butylethanol- 
amine, 2 -amino- 1 -butanol, 2 -amino-2-ethy 1- 1 ,3 -propanediol, 2-amino-2-methyl- 1 -pro- 

35 panol, tris(hydroxymethyl)aminomethane, N-phenylethanolamine, N-(p-tert-amyI- 35 
phenyl)diethanolamine, galactamine, N-methylglucamine, N-methylglucosamine, 
ephedrine, phenylephrine, epinephrine, and procaine. 

Examples of suitable pharmacologically acceptable quaternary ammonium cations 
within the scope of R, in formulas II and III arc tetnunethylainmonium, tetraethyl- 

40 ammonium, benzyltrimethylammonium, and phenyltriethylammonium. 40 
The compounds of formulas II and III are somewhat similar to certain of the 
natural prostaglandins. The latter are considered to be derivatives of prostanoic 
acid which has the following structure: 
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The naturally-occurring prostanoic acid derivative, prostaglandin F„ (PGF,.), has the 
following structure: 
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The compound of formula II wherein R„ R* and R s are hydrogen, and X is 
txans-CH = CH-, Y is cis-CH^CH-, and Z is -Oi.CH,-, has the same 
structure as PGF,. except that this formula II compound has one less carbon atom 
in the ^vdroxy-containrag side chain (<-nor) when m is zero, and one more : carton 
atom . the same chain (-homo) when m is 2. The other compounds encompassed 
by formula II are similarly related to the known prostanoic and dihydro- 
PGF,„ and PGF S .. The compound of formula III wherein R„ R.-, and R, art hydrogen 
has one less carbon (—nor) than die known PGF,.. , fI . ... 

These «-nor and »-bomo PGF. compounds of formulas II and III are extremely 
potent in causing various biological responses of the general type caused by the corres- 
ponding natural PGF, compounds. Regarding the biological responses caused by the 
natural PGF. compounds, see, for example, Bergstrom et al., Pharmacol. Rev. 20, l 
(1968), and references cited therein. 

Thus these formula II and III compounds are useful for ensuring die irregularity 
of menses and in place of oxytocin to induce labor in pregnant animals, including man, 
cows, sheep, and pigs, at or near term, or in pregnant animals with mtrauttnnedeauV of 
STfc us fcom abom20 weeks to term. For this purpose^ .the compound *P«^bly 
infused intravenously at a dose 0.01 to 50 ag. per kg, of body weight per minute un^ 
or near the termination of the second stage of labor, i.c, expulsion of the fetus. These 
compounds are especially useful when the female is one or more weeks post-mature 
and natural labor has not started, or 12 to 60 hours after the membranes have ruptured 
and natural labor has not irted. ... . - - 

Thus a method ace - 10 the present invention of inducing labour in a preg- 
nant female mammal comprises administering systemically to the mammal a compound 

° f F Tteme*ods of the invention are preferably conducted by administering the 
active ingredient svstemicaUv to the female mammals, in the form of pharmaceutical 
compositions. Pharmaceutical compositions comprising as the active ingrement a 
compound of Formula II or III are described and claimed in our copending Appli- 
cation No. 8645/72 (Serial No. 1285372). * _ • 

It is preferred to administer the compounds of Formula I in the form of composi- 
tions in dosage unit forms for ease and economy of actaunistration and uniformity 
of dosage. Dosage unit form as used in the specification and claims heron retersto 
physically discrete units suitable as unitary dosages for animal and human subjects* 
each unit containing a predetermined quantity of active material calculated to produce 
the desired biological effect in association with the required phannaceuncal means. Ilje 
specifications for the dosage unit forms of this invention are dictated by and directly 
dependent on (a) the unique characteristics of the active material and die particular 
HoWal effect to be achieved and (b) the limitations inherent in the art of com- 
pounding such an active material for administration to animal and human subjects as 
disclosed in detail in this specification. . . , 

For example effe c tiv eness in ensuring regularity cf menses is dependent on pro- 
viding in the female an effective amount of the active ingredient during a span of tune 
starting approximately at the rime of ovulation and ending approximately at the tune 
of menses or just prior to menses. Within this span wherein the preparations and 
methods are operable, variations in time and frequency of administration are possible 
provided an effective amount of the essential active ingredient is made available. This 
span correlates with development of the corpus luteum upon which, according to some 
experimental data, a luteolvtic effect is exerted by the present preparations and 
methods. Various methods of administration arc possible. Illustratively, daily intra- 



10 



15 



20 



25 



30 



35 



40 



50 



1,285,371 



10 



15 



20 



venous infusion of a sterile aqueous phannacroncal preparation «^mmgi *e«« 
ingredient starting on or about the sixteenth day of the °°, JL"^ 
thfS* day or two of the cycle is an effective mode of i f?^"^£ 0 &Zl 
be varied to allow for infusion of larger amounts on each of two or ttaee days, inruswn 
administration on the second or third day prior to expected niense^be ^ 
Aether method is the injection of a sterile pharmaceutical umt do^ f^raaon m 
an aqueous or oilv vehicle form injected over a schedule of ^fK^* 
of two or three days. Preferably the sterile aqueous and thesterfle ofl P"P""» 
conSn up TaW 500 mg per milUlitre of said 10 
preferred feature when the active ingredient » adnumsteredj <*» « 
aqueous solution the Utter can contain up to about 50 mg Pf™™J^'*"J J 8 ™? 
ingredient. A further method is me injection of a stenle J 
Sate ester as heretofore described or an acylate asl tawrioK J*""^ 

«S exrLure occ^s at the rime of ovulation. The sterile aqueous suspension pre- 
fX a^^Tup to about 500 mg per millilitre ^^^S an 
acvlare Another method is bv use of an intravagmal composition; lOMMn^ » 
uSgin?l Wsitory administered once every three days stamng on or abcnitthc 
SZSSi Syof dVcycle until the ensuing »W» .The, mtravagmal com- 20 

preferably contains up to about 500 mg of the active mgredienr 
^ Ye\ Wher method is sublingual or buccal adminis«t,on °f asujoblej phanna- 

are for example, combinations of a water soluble salt and an acylate 
30 Ser ro p3 botfTimmediate and prolonged action. A dry P^non for rean«t,- 
a^n desired with an appropriate liquid^ e.g. sterile saline k 
method. The compound is administered sublmguaUy or bucally preferably m dosage 
unit form containing up to 200 mg of the active ingredient. . _„ 

The aforesaid prostaglandui are administered in dosage unit forms of pharma- 
35 ceutic^ DrccSonT^ppl>-ing to the treated female mammal an effective amount 
35 r^esSTacSe^ient f. -I of the reproductive cyde, 

a nonDreenant cycle in the fcmaic notwithstanding ovulation and contact wira a 
faSSSK b? natural coitus during the aforesaid span extending fraxr on or about 
SJtiJTS JSSZ just prio?To expected met«s. ^dition^Ae ov^ung 
40 SmalTobtains regularity of the reproductive cycle by ™uznuj the «J 
mSods of thisbvemion, apparently due to aidmg the natural ^J^J^ 
5Tl«« The preparation can be in the ^^jJ^StiS 
or less, preferably prepared by air micromzancn, such powder bang used as a vaginal 
SsuSriT The rSwdeVcan be suitably compounded ™* * ^^ b * ^5 45 
« eT lactose Ou^pharmaceurical preparations in dosage unit form are ^pounded » 
o *di TeStialprosbglandin active ingredient and pharmaceutical means which adapt 
tt p^rion^fystemic adntinteration. The pharmaceuncal 
admStion to the humans and animals include those for injectable, sublingual, or 
JSS vTginal administration. Those for injectable adAinistranon 
50 «erik acraeouTsolurions, sterile aqueous suspens.ons, stenle oily »»f «b or svspen- 
50 S, steS>wders for subsequent incorporation into an injectable form by addmon 
of^e r^iredsterile vehide. The solutions or suspensions are coynr^^ vntl, the 
^qS^diLarmaceutical means such as pim , suspendmg and dapnuB 
a^Totonkagenrs, for example, methyl and propyl parabens, soiun^onde, poly- 
« eZlSTS^ok, Specially polyethylene glycol 4000, sodium carboxvrr^oeUulose, 55 
55 Lto afgStV oTJSyvmyl p^rolidoneTpoly sorbatel jjfj * 
ethylene oxide with fatty adds, for example po lyoxveAyleK^tt ; or w,th fa^ 
alcohols, for example heptadecaemyleneoxycetanol, or with partial esttrs, for example 
^^^^^X^l^tt or_hexitans, derived „ 
polyoxyethylene sorbitan mono-oleate. Preservative such as methyl and propyl p- 60 
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hydroxy benzoates are incorporated into such s^^'^.^^^^wf ^ 
in oily media can be prepared by dispersing the active ingredient m an acceptable ady 
means, for example a vegetable oil such as sesame oil, peanut oil and cotronseed oil. 
These may contain means to delay adsorption, for example aluminum monosttarate. 
All dosage unit forms for injectable administration must be sterile as is known ana 

Praa Keoaraoons a for vaginal application include the essential active ingredient reduced 
in parrickT size to a powder suitable for insufflation or suitably mixed with inert 
exdpient means such as lactose. Such preparations also include suppositories and 
other formed structures such as ring devices for intravaginal use containing the 
essential active ingredient, for example a silicone polymer device m the form of a 
toroid which will release the essential active ingredient during a predetermined penott 
of time. The amount of the essential active ingredient provided by the various dosage 
forms is sufficient to supply a dosage of from 0.01 mg. to 20 mg. per kUo of the 
treated host, depending on the desired promptness, duration and magnitude : of the 15 
end result. The amount of the prostaglandin compound used in the several methods 
of the invention, whether for oral, injectable, or intravaginal administration can be 
expressed in percentage by weight or in specific amounts. These percentages or specmc 
amounts will vary in view of the different onset and duration of die biological effects 
20 that attend each dosage unit form. For example, a sterile aqueous suspension designed a 
for prolonged action after one injection can contain as much as 50% by weight 
whereas a sterile aqueous solution as diluted with sterile saline for infusion can contain 
as lirde as 0.00005% (0.5 mg. in a 1000 mL infusion equivalent to 0.01 mg/kdo for 
a 50 kilogram woman). A sterile aqueous solution for direct intravenous administration, 
without dilution as with physiological saline can contain for example, 5 / 0 or more. 25 
Dosage unit forms such as the sublingual and intravaginal types can contain as much as 
200 mg. and 500 mg. respectively. Other suitable compositions include, for example, 
oily preparations, dry preparations for suspension and solution, which are designed to 
provide the dosages of from 0.01 mg. to 20 mg. per kilo of body weight. , . _ n 

Although the exact mechanism of action of the essential acove ingredient of the 30 
prostaglandin type in controlling the repro*ictive cycle is not certain, the action 
manifests itself in several ways, for example, by regulating menses or heat so that the 
length of the evek conforms m a predetermined span; by preventing reproduction 
despite ovulation and natural exposure to sperm; and by a luteolync phenomenon 
35 involving regression of corpora lute*. This phenomenon will terminate anestrus. 35 
The mechanism of of the prostaglandins in the treated females is a 

matter for conjecture althc experimental data indicate that a luteolync mechanism 
and regression of the corpus luteum may be involved. A pharmaceutical preparation is 
made up by dissolving PGF, a in physiological saline at a concentration of 125 mcg./ml. 
40 and adjusting the pH within the range of 5 to 7 with bicarbonate buffer. Cycling 40 
normal rats (200 to 300 gm.) are prepared with a right uterine cornea indwelling 
catheter, Weeks and Davis, j! Appl. Physiol. 19, 540 (1964). At the third normal pro- 
estrus pseudopregnancy is induced by vaginal stimulation with an electric probe. 
Vaginal smears are taken to confirm psendopregnancy. On the morning of day 5 
45 of oseudo-premancy the pharmaceutical preparation of PGF,. is infused at die rate 45 
of 2X>6 ml/daylquivalent to about 1 mg./kg./day of the PGF,.. The infusions of 
the PGF,. preparation and a like saline control are continued for 48 hours at which 
rime the animals are sacrificed and the ovaries harvested and placed in 1 ml. of 2.5/> 
NaOH solutions for determination of progesterone and 20a-OH progesterone. The 
50 determinations in two experiments are as listed in Table 1. 
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" I Z u nf the PGF, administration is a reduction of 

The data show that ^. e £^7 B ™ sSoW content, thus indicating 

U ^^ot^a 2 re 7 • S ome Examples of methods of the invention and compositions 
for use in these. example 1 

Intravenous infusion of pharmaceutical preparation lQ 
PGF, is ma* up in sterile saline ££. £ a ~— 
usal for administration by mfuaon m { ^™^ b f^vf*Z body wt.) have 
used. Males are experienced breeders and ^ ^^Zcncdd^Z pro- 
rvnical vaginal estrus cycles. Indwelling ngni n ^~r .^ n M insure maintenance 

rto cannulation, daily vagina shears «* ^te^y inS^Sces 15 
of normal cyclicity. InitiaUy infusion of PGF, ^mgYkgyaay m ^ ^ 
at 4.00 pm. the afternoon before mating and nnxauus^ ror «* following 
starting time of the infusion is 1«£ «dg JJ««« " ^nmS assoda«d 
mating because of an advene affect « ^£*? a m ^ ^ k considered 

S* ftjS^WS^ ^^^fBunTether anesthesia via a " 
^in Day S an rf 

25 £ Scrin^rd^um^ SdiL of the young are determmed. 

of eight rats infused with saline only conceive. Those animals average 11.7 
implantation sites at Day 8^md 7.8 f^Shi^^ sites of one of these three 30 

cTrn? Five fetuses at term -pear normal by gross inspection. 

Example 2 

35 Subcutaneous administration of pharmaceutical preparation 
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dosages. Annual* » wu "*" • t ku ? 

implants are recorded. TfctWMta « ■« ™* z. on days 4, 5 and 6 

B. Females are injected subcutaneously, b.i.a., , 

saa-j^-feS s-^KAS'-siSS: - sea.-- - 

50 plants are recorded. The results are in Table 3. 



35 



40 



and aUowed to remain overnight ^ 0 5Sn^^rTviginTs P enn are started on 
vaginal plugs and the presence of •pa"-* 1 """ 8 ^ 
«. the day of nnd^ sperm bang SSSIurSieously daily in two evenly divided 
dosagt. SiaftetSa I- - -hich time the number and size of 45 
i i -n «f* in Table 2. . . . . 
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Table 3 

Effect of PGFji when injected Subcutaneously on Days 4, 5 and 6 



Day 15 



Treatment 


Dose bi.d. 


Total Dose 
(mg)— No. of 
rats 


No. of rats with 
implantation 
sites 


Av. No. 

of 
Implants 


Physiological 
Saline 


0.5 cc 


0.0 (3) 


3 


12.7 




0.05 mg 


0.3 (3) 


2 


10.5 




0.1 „ 


0.6 (3) 


2 


10.0 




0.2 „ 


1.2 (3) 


2 


5.0 




0.4 „ 


2.4 (3) 


0 





Example 3 

Subcutaneous administration of pharmaceutical preparation 
PGFso is made up in sterile physiological saline at a concentration of 10 mg./ml. 
5 and used for subcutaneous administration in female rabbits* 5 
Mature virgin Dutch rabbits weighing about 1 J kg. each are used. Each of ten 
females is mated twice with two different proven males and the day of finding sperm 
in the vaginas of the female rabbits is Day 1. Thereafter, subcutaneous injections are 
begun on Day 4 with the mated animals divided into five groups each. 
10 In Group I each rabbit receives two subcutaneous injections per day of the 10 

pharmaceutical preparation providing a total daily dosage of 5 mg./kg./day of the 
PGF H . In Group II each of the five mated female rabbits receives two like daily 
injections subcutaneous! » 5 ml. of physiological saline. 

The injections are $iven on each of five days and thereafter on Day 12 the anima ls 
15 are sacrificed and autopsied. In none of the rabbits injected with the PGF 2 « prepar- 15 
ation are implantation sites found at autopsy. In the other group of saline-treated 
controls four of the rabbits have implantation sites with the number of implants 
being respectively 8, 5, 8 and 8. The fifth animal in this group shows no evidence of 
implantation sites. 

2o Example 4 20 

Intra vaginal administration of suppository 
PGF 2 . is made up in a suppository base containing two parts by weight of poly- 
ethylene glycol 6000 and one part by weight of polyethylene glycol 1500. The 
suppositories are formed into pellets with a volume of approximately 1 ml. The sup- 
25 positories for administration of the prostaglandin contain 8 mg. each of the PGF 3 « 25 
prostaglandin material. 

Ten female rabbits are each mated twice with two different proven males and 
the day of finding of sperm in the vagina is taken as Day 1. Each rabbit is treated onoe 
on days 4, 5, 6, 7, and 8 for a total of five days. Since the individual rabbits weight 
30 about 1.6 kg^ the dosage of the prostaglandin material in the medicament-treated 30 
animals is 5 mg./kg./day. . A 

In none of the five prostagiandin-tzeated rabbits are implantation sites found 
upon autopsy on Day 12. In each of the five control rabbits treated with saline there 
are implantation sites averaging 6, 5, 5, 7 and 9 sites respectively. 

35 Example 5 35 

Aqueous solution 

Mature female rhesus monkeys (5—6 kg.) are mated naturally at a time and for a 
duration of the reproductive cycle calculated to maximize the chances of conception. 
The day of ovulation is determined by following peripheral blood progestin levels, 
40 and ovulation is confirmed bv laparotomy. Prostaglandin Fj* (PGF S «) is dissolved 25 40 
mg. /ml. in ethanol and diluted to 15 mg./ml. with a sterile aqueous methyioellulose 
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vehide (0.25%). This prostaglandin rt"^.^'^^ 
m* /dav for 5 days. In ccrion is initiated on Day 7 alter tne ^^^J^J, m navs 11 

to 15 post ovulation. Peripheral plasma pro^n lrvds sre foUowecn J™J drtcr- 

of the skin in the local area of injection arc noted. 

Example 6 

A sterile vehicle is p^i^^SfaJSKlter 30 rng of r^ly^ykoc 
glycof mV.sTZ 2.9 rnTof preservative. Sterilizatioa is accomplished by filtration 

L^llSStSS: is prepared to contain 400 mg. per ml. of the acetate of 

PGF »- Back ml. Total 

Acetate of PGF.. Sterile, ^ 
microruzed ™* Gm 

Add the M% of the mpied jhide ujtil 

S obtained. Add tbe balam* of die sank vthide and ma well. Pass the »Bole treu 

or by the methyl, ethyl or similar ester o; PGF,. with like results. 

Example 7 

Sterile Aqueous Solution ... . , m 

A sterile aqueous solution for intravenous i'^'S^lSTS^ $?GfL 
the foUowing Ingredients to contain 25 mg. per ml. of the sodium salt of FGrV 

Sodium PGF„ 2J 

Lactose Hydrous 5 ? A r~ 

Sodium Biphosphate anhydrous 1 

Sodium Phosphate Exsiccated 17-5 Um - 

Water for injection q.s. ad 1000 ml. 

One milliliter is administered by intravenous infusion to the ovulating hunianfemale 
ato^teSra during tbe fertile period of the cycle Tte mf^oo is g.jen^o 
bXTSpected onset of menses. It can be repeated on the day before expected 
mensesT Lc-scr amounts of the active ingredient can be used for infuaons given <» 
^or^uTda^or on several days. Thereafter menses occurs « the usual rime in 
the menstrual cycle. 

Example 8 

Intiavaginal Suppository ^ 

Intravaginal suppositories are prepared to contain in each suppository 250 mg. 
of prostaglandin PGF ta . One thousand suppositories are prepared by moulding a 
mixture of the foUowing ingredients: 
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PGFj., miconized 250 Gm. 

Polyethylene glycol 6000 ,5S nL 
Lactose 100 Gm. 

Starong on the second day post-ovulation ops suppository is used mtiavagindjy 
each day in the ovulating human female with the result that meases occurs on the Z*tn » 
day of a normal 28-day menstrual cycle. 

Example 9 
lntrr vaginal Device 

An intravairr u device in the form of a toroid is prepared to contain 700 mg. of 
dihydro PGF„ dispersed in the toroid. The prostaglandm-rype active « 10 

dispersed throughout a vulcanizable polysiloxane polymer whi^^dwimouU^ ma 
rine structure w provide a toroid for placement in the vaginal tract. The toroid rmg 
SrScScTLs^ST into the vagina after ovulation where it **™J£ 
g££n?and exerts its beneficial biological effect with menses foUowing «rf««P^ 
Sein the menstrual cycle. At that time the intravaginal device is removed. Like 
results arc obtained with an annular ring coated with the prostaglandin. 

Example 10 
Sublingual Administration 
One thousand tablets are prepared from the following ingredients, each containing ^ 
20 50 mg. of active ingredient. 

PGF*,, micronized JO Gm. 

Polyethylene glycol 4000, powdered 150 Gm. 
Polyethylene glycol 6000, powdered 75 Gm. 

The materials are mixed well and compressed inw sublirigual-rype tablets of the 
propeT weight. At the time of ovulation the human female "Jg* 
amlone daily thereafter to ensure that menses will occur at the end of the normal 
menstrual cycle in the particular female. 

Example 11 
Sterile Aqueous Solution 
A sterile aqueous solution containing in each milliliter 50 mg. of PGF„ is pre- 30 
pared from the following ingredients : 

PGP 50 Gm. 

Ethanol ^"H" 
Water for injection q.s. ad 1000 bu. 
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The PGF- is dissolved in the ethanol and then carefully diluted with thesterile water 35 
to injection Thereafter the whole is sterilized by sterile filtranoa Or* milliliter 
njecnSvenSXinto an ovulating bitch <» the 10th and 154 days after serurf 
coma" with a known fertile stud is beneficial in insuring that the usual heat period 

will take place in the bitch indicating that pregnancy is prevented. , ... 

Other embodiments in the various dosage unit forms are prepared with a* 40 
additional compounds represented by the formula heretofore described and used with 
like beneficial results in the control of the reproductive cycle. 

The claims that are set out below are solely claims to methods of treating female 
mammals and we specifically state that no claim is made to the mammals owed by ^ 

45 ^We^S no claim herein to any method of treating a human ovuhtmg female 
in a manner contrary to the offences against the Person Act 1861, as amended ana 
clarified by the Abortion Act 1967. Subject to the aforesaid disclaimers: — 

WHAT WE CLAIM IS:— , . , , . „ 

50 1. A method of ensuring the regularity of menses of an ovulating female mammal 30 

comprising administering systemically to the mammal a compound of the formula: — 
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H 



CHg-Y-CCH^-COOH 



HO 



I 
I 

H 



/ \ 
E QH 



v wherein X is CH 2 OL or trans CH = CH and both Y and Z ait CH,CH 8 ; X is trans 
CH = CH, Y is cis CH = CH and Z is CH,CH 2 or cis CH = CH; m is 0, 1 or 2 and 
n is 2, 3, 4 or 5 or an acylate thereof wherein the or each acyl radical is that of a 

5 hydrocarbon carboxylic acid having 1 to 8 carbon atoms, or a phannaceuncally 
acceptable salt or carboxylate ester derived from a hydroxy compound having 1 to 8 
carbon atoms inclusive of such a compound, on one or more occasions during a period 
starting substantially at ovulation and ending at the anticipated menses. 

2. A method in which pregnancy of a female mammal that has be en exposed 
10 to a male at or subsequent to ovulation is prevented by administering systmically ta die 

mammal on one or more occasions subsequent to exposure but prior to the anticipated 
menses a compound as defined in claim 1. , . . , , 

3. A method according ro claim 1 in which the compound is administered by 
intravenous infusion to the mammal each day from substantially the sixteenth day 

15 of the menstrual cycle. k , . _ . . . . 

4. A method according to claim 1 in which die compound is adnumstered m 
the form of an intravagmal composition once every three day* from substantially the 
seventeenth day of the menstrual cyde. J . . . . . . 

5. A method according tn chim 1 in which the compound is injected m the 
20 form of a sterile aqueous or oil\ t ration on two or three days of the period. 

6. A method according to claim 1 in which the compound is administered by 
infusion two or three days before the anticipated menses. 

7. A method according to claim 1 or 2 in which a sterile aqueous dispersion of 
an acylate or carboxylate ester as defined in claim 1 is administered by injection sub- 

25 stantiaily on the sixteenth or seventeenth day of the menstrual cycle. 

8. A method according to any preceding daim in which the compound is a 
compound of the formula: — 
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wherein R t is hydrogen, alkyl of 1 to 8 carbon atoms, indusive, or a pharmacologically 
30 acceptable cation, R* and R» arc hydrogen or alkanoyl of 1 to 8 carbon atoms, indusive 30 

with the proviso that when R, is alkanoyl, R, is also alkanoyl, m is zero or 2, and 

X, Y, and Z are — CH : CH — , or X is trans— CH=CH—, Y is cis— CH=CH— , and 

Z is — OMHr- or cis-CH = CH— . 

9. A method according to any of claims 1 to 7 in which the compound is a 
35 compound of the formula : — 35 



i 



14 



1,285,371 



14 



a 



> 



wherein R, * hydrogen, « « » l?S!!^ *SJ 5 LetTSrt 
cally acceptable canon and R, and R, are h ^ g ^ 0 TR„ is also alkanoyl. 
atoms, inclusive, with the proviso that when R > *j^°J^ e manual comprising 
5 10. A method of inducing labour in iP^ r JSedTdaim 8 or claim 

administering systemically to the mammal a compound as dennea in aain. 

9 11 A method according to claim 5 or 7 in which the sterile a<jueous preparation 
UP nS a^oS - ^ffB?* mtravaginal common contains 

up ?4 ab ? Misers* 1 » *f?^*3fX^ 

20 ""n b Sod according to any preceding claim substantially as herein described 
with reference to the Examples. ^ ^ Applicams: 

JENNINGS & EVERY, 
_nartered Patent Agents, 
51/52 Chancery line, 
London, W.C.2. 

Ml** by the Pstent Offices ^^eS^*' 
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